from the Icelandic volcano Eyjafjallajökull. And instead of Europe's aviation industry, they have a jet plane that will fly towards an artificial cloud of that ash. The goal is to test an infrared camera that alerts pilots to volcanic particles in their path.
Prata has been trying to get his sensor onto jets since he first developed it more than 20 years ago (A. J. Prata et al. Nature 354, 25; 1991) . He had only moderate success until the 2010 eruption of Eyjafjallajökull sent ash into European airspace and grounded flights for nearly a week, prompting the airline carrier easyJet and the manufacturer Airbus to invest in his efforts at Nicarnica, an offshoot of the Norwegian Institute for Air Research. This month's test could be a major step towards getting the sensor onto commercial jets worldwide.
The work highlights how much scientists have learned about volcanic ash since Eyjafjallajökull brought much of Europe to its knees. The eruption "brought different disciplines together in ways that weren't integrated before", says Sue Loughlin, head of volcanology for the British Geological Survey in Edinburgh, UK. "That's been a really great thing. " What these researchers learned has led European regulators to devise new guidelines on how much ash is acceptable for planes to fly through. And scientists have improved their understanding of how the spread of ash over long distances is affected by factors such as weather patterns.
Prata's sensor, the Airborne Volcanic Object Imaging Detector (AVOID), uses infrared cameras to detect the silicate particles in volcanic ash. In 2011, it flew in successful low-elevation tests at Italy's erupting Etna and Stromboli volcanoes. The upcoming experiment will involve the largest artificial ash cloud ever made, and will probably be over the Bay of Biscay, in airspace controlled by the French military. (There is a backup site on France's Mediterranean coast in case of bad weather.)
An Airbus A400M cargo plane will fly in a tight spiral, dispensing ash from 50 barrels as it climbs from 3,000 metres to almost 4,000 metres (see 'Silver lining'). A second plane, an Airbus A340 commercial airliner carrying the AVOID sensor, will fly near the cloud at various heights, taking measurements. A four-seater propeller plane from the Düsseldorf University of Applied Sciences in Germany will measure optical properties from inside the cloud. Without a jet engine, this plane is not at risk of engine failure; it has previously flown in heavy ash plumes above active volcanoes, says Konradin Weber, leader of the Düsseldorf team.
At its densest, the artificial cloud is likely to contain no more than 1 milligram of ash per cubic metre, says Prata. That puts it at the low end of air contamination under European regulations adopted after Eyjafjallajökull. Anything below 0.2 milligrams is considered safe to fly in; between 0.2 and 2 milligrams, a pilot must be aware of ash hazards; between 2 and 4 milligrams, a pilot must conduct a special risk assessment to fly; and above 4, all flights are grounded.
It is not clear whether the artificial ash cloud 2245-2279; 2011) . The artificial cloud is likely to dissipate in 6 to 12 hours, falling out harmlessly over the ocean, says Prata. The experiment will cost roughly €500,000 (US$680,000) and, he says, "We have only one shot. " The researchers will know just how much ash is released, and its precise geometry, so the experiment will provide the best test yet for AVOID. But many hurdles remain before the system can be used commercially, including the need to integrate it into a working cockpit, and to scale up production. "It's really not clear what we will do next, " says Prata. The decision rests mostly with Airbus, which would need to decide whether to develop the technology further. Prata hopes that AVOID could one day be used on planes flying in volcanically active regions from Indonesia to Chile or Alaska.
Back where it all began, a major 
